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The significance of the disturbances in cellular sodium homoeostasis is not clear, but if we assume that the changes in the sodium content of leucocytes are found in other cells then our findings may be relevant to the production or maintenance of hypertension. Increased sodium in smooth muscle has long been thought to cause the increase in peripheral resistance which is uniformly found in hypertension. Our findings indicate that there may be a different pattern of derangement of cellular sodium homoeostasis in black patients with hypertension. 7 Edmondson RPS, Hilton PJ, Thomas improve nitrogen balance postoperatively, the evidence that it will significantly alter outcome remains unconvincing. Several workers have suggested that inhibition of intracellular metabolic pathways may be the basis of abnormal protein metabolism after injury.5 Pharmacological stimulation of cellular metabolism may therefore be a more specific means of improving nitrogen balance. Naftidrofuryl (Praxilene) may stimulate cellular metabolism after injury. We decided to investigate the possibility that this drug might modify postoperative nitrogen metabolism.
Patients and methods
Informed consent was obtained from 34 patients undergoing elective operations of moderate severity. Only patients who reported no preoperative weight loss were considered for study. They were weighed and their skinfold thicknesses measured in the four positions described by Durnin and Rahaman.8 These measurements were used to derive fat-free mass. They were then randomised into a control group or a treatment group according to the last digit of their hospital case number. On the morning of operation a 24-hour urine collection was started, and daily collections were continued for the study period, which was three days. Total urinary nitrogen was estimated by the method of Fleck.9 Plasma urea and electrolyte concentrations were measured daily.
Both groups received similar amounts of blood in the perioperative period and a standard fluid regimen consisting of isotonic dextrose and saline for three days postoperatively. Only water was permitted by mouth. During the study the treatment group received twice-daily infusions of 200 mg naftidrofuryl given over one to two hours. The first infusion began with the induction of anaesthesia. A standard anaesthetic technique was used throughout.
Results
The 19 control patients undergoing operations of moderate severity excreted 26-2±2-7 g (mean±+2 SEM) of nitrogen in the three days Vagotomy and drainage (n = 2) Mastectomy (n = 2) Mastectomy (n = 1) Colectomy (n = 1) Colectomy (n = 4) Small-bowel resection (n = 1) Small-bowel resection (n = 1)
Staging laparotomy (n = 1) Gastrectomy (n = 2) To rule out an effect of naftidrofuryl on renal function we measured the daily urea clearance in six control and six treated patients (see table III ). There was no difference between the two groups. This agrees with the study of Heidrich et al, which showed no effect of naftidrofuryl on renal function after 14 days of infusion.'0 Discussion Protein catabolism after injury has been intensively investigated because of its potentially serious clinical consequences. Some think that a change in the pattern of hormone secretion after injury or differential tissue sensitivity to hormones may explain at least some of the metabolic sequelae.1" 12 Alternatively trauma may inibit intracellular metabolic pathways.5 -7 Mammalian cells produce energy by the oxidation of nutrients in the tricarboxylic acid cycle. Fat is broken down to acetyl coenzyme A, which condenses with oxaloacetate to form citrate. Carbohydrate is metabolised to pyruvate then acetyl coenzyme A, which enters the tricarboxylic acid cycle in the same way as fat. Protein, however, is broken into its constituent amino-acids, which can then enter the tricarboxylic acid cycle by specific pathways which convert them to intermediates of the cycle.13 It has been suggested that injury may modify the reactions that control the entry of fat and carbohydrate into the tricarboxylic acid cycle. This would prevent efficient utilisation of fat or carbohydrate for energy production. The only substrate available for oxidation by the tricarboxylic acid cycle would then be those amino-acids which could bypass inhibited reactons. Hence if this inhibition could be overcome an increase in carbohydrate and fat utilisation and a reduction in the amount of nitrogen excreted by an injured patient might be expected.
One drug that may stimulate fat and carbohydrate entry into the tricarboxylic acid cycle is naftidrofuryl. It increases the adenosine triphosphate content of ischaemic muscle"4 and decreases the amount of lactic acid produced by ischaemic brain.'5 Also, Shaw and This study was carried out as a preliminary experiment to test our hypothesis that naftidrofuryl might improve nitrogen balance after injury. We think that we have confirmed this. It is the first indication that protein metabolism after injury might be modified by direct pharmacological means. The mechanism of action of the drug remains in doubt, however, and probably further studies of the drug in critically ill patients and of its mode of action are warranted.
